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[*B£3 mm* 

VNT. if3A-7 h->tffii>7 hliC2 5 OTCJ^l, ^ 5 0 0'C«T©fiI 

o 

v^T, tuS3/N-7 1* 7 MIC 2 5 0°CJ^_h, ^o 5 0 0°C^T©M 

xmmm^mh. mmm**v*yyvx&i3k't&zinz&y* m%m^*y^ 
yftMyy hWk*m-tz>^~y h-y&ffiyy h?* h*?x? m-f^y? xiz& 

xmrnrnzmL. mmm^^v^y^Lxm^L, mm^-y h-y&myy h 

>fitfH2/7 hi$:ttSA-7 h-y&myy hy* h^xvmy'^yz xiz& 
^xJ mm^-y h-y&ftyy hm<D±ic&mmitmv. 2 5o°cj^_t, fr-D 

fe»S^tt^ft&fij«Lfeii:S««fctSA-7h->&fflJ/7 h^* h 
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o 

j^o^yaR^^fi^KftfilSJ: »; fc^fc^cr £ -T£ a- 7 h->{& 

ffiJ/7h73f h , 7^^ffl7*7>i'^. 

[»#^7] W#^3^rM5©^4x^ 1 Steffi*© A- 7 
h7* b^X? 9 XK&^X* f&fB#»lBI#4>fc< t^^DA^^, 

^o7y^©^*^l5fffiA-7 V-y&mi/7 MKJ; »J *»^j&v^ i £ *<&&£ 

tSA-7 h7* h7X^M7"7>^X 0 

b^T.^^T'^y ^ 7.\Z^X. t&fBSM&JItcJ: iJi*©#ffi^M^LT 
VN£r a- ? h->»7h7t h7X^7*7>n o 

h^**#:7^>**&&/BbT|?3i£*iSA-:7 h 7 h7t 

tt5^-7 h->fltfgS/:7 h7*b7^^ 0 

-y®M*/7 bm*m-tz>n-7 v-y®Ms/7 b7* hv^icfc^x, mm 

n-7 Y-y®Miy7 bmiz. 2 5 o°cj^_t, fro 5 o o'CMT&um-emmm* 
J6U J £<Dm*^*--yyL, -Z<D%:®:MmZ±m^&f&?Z>Z.£\Z J: y, ft 
ftffl x dp 2/ *7 U - if - mM tc £ £ ft^ttSEffc £<£^ U Z. £ ZftfflL £ "T £ A 
-7 h 7 h7* hv*?, 

[Sf#3gl 1] 38WS«±tC^^< n U£7vm£^t^\~7 b 
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j\-y h-y&mt/y bm^2 5 o°cj^±, 5 0 o'cp^rcDurnxmrnm^ 

-y®Myy bmzm-tz>s\-7 b-ym&yy by it hvx^tcfcvNT, mm 
;\-y b-y&fflyy bm*^z--yyi'. t<D^.2 5 o°cj^_h, ^500 

o 

3] 38ljl!^R_tK:4>fc< U&Z.7 ymt-ZlZttn-? b 

-y&ffiyy bm&^1r2>/\-y b-yftMisy by* h^^^tcfev>T, mm 
;\-y b-y&ffiyy brnz^*- — ytfh* f0t2 5 orjK±, ^500 

tfeit?:#ttt5;N-7h->fiii/7h7^ hv^^ 0 

/\-:7 h->^i/7 MRSr^*-->yu, f®^2 5 0ic^±, fro 5 0 0 

&{£«U fro^iiisps£±#3i±£- £Zft&£?Z>/\-7 b-ytiLtti/7 by 
[|#S15] M10, 11, 1 4 CDfatlfr l^JC|E«©A-7 h- 

h7^ hv^tcfc^T, ffrfB««&*^fc<fcfc*nAS:-£#, fr 
%>)\-y b-y^Myy b y* hv*^„ 
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[f^l 6] 9*310, 11, 1 4©fa*i*M££a2*©A--:7 h- 
[IM18] ff^lO, 11, 1 4 75M1 6<7).^rtl^ l^tCffi«©A 

-7^->fiffit/7^7*^ , 77^^^cfev^T, A4f->s^j*-r-sigi, a°#-> 

[0001] 

A°^->^75-^{CML, #fC, ^Tf^^^^^^tl-SA-^ }>->^ 
J/7h7* h7X^, ~<7)/A-7 h7^ h x'X^ &3S3g-t«fe«> 

[0 0 0 2] 

4#H§Bg 58-173744 #<&Bg 62-59296 #4fc$MJflCS*S*l,T 

#fFH4, 8 9 0, 3 0 9 ^mMW^lZ7jk2nZ> «fc ^t)«>SA-7h-> 
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9#4fc*8, #HH¥5 - 1 2 7 3 6 1 ^*^<5[> «fc tC, #^ U £ |Rj_t U 
[0 0 0 3] 

. S 1 t±A - 7 h - >fii>>7 h 'J V ^7 7 >f - 0 2ttt£ 

3tei£&^M0T'&£ o 01 (a) &t>*02 (a) I* 7 * h ? ©WrllH, 
01 (b) RZfimz (b) h7^i'± > e©^0|| ) 01 (c) &tf02 

(c) tttf :nA-_h"e©3fe©|g<B, 01 (d) &tf02 (d) B^iA-lf© 
ftS&K&^tl^tl^U 1 1 M 2 1 itmm&fo, 2 2lil0 0%lM, 12 
tt7\-7b->filii/7hE 13W2 3iUlfraS„ ilt, A-7h 

Mxtt#js»cj: y^sna. asv^tt, 02 (a) ic^j^tc, ^ 

*ri±, 02 (d) tcaVtj^jc. iu&y, it«oTli9. -7j 

«tS©T% 01 (d) iC^-Ti^fC, ?:nA-±T^*->##l^<B3fe3fc£# 
[0 0 0 4] 

[0 0 0 5] 
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*SMB#i;3rM2 0% (ffluB* 1 o o%) 0>*gHJc&»K ifg^-TS/N 0 * - 
[0 0 0 6] 

MS&i<t5W$e^, v^t££0. 2 5 ^ * n >^if-f yfr-fr*m 

Z-ZmmittfrntilZ^n, KrFx^i/7l/-f- (MS: 2 4 8 nm) ©Hffl 
2blZ^mtfffiLfflfoZtl2>Z.£.Zm&. ArFUfi/Vl/-if- ( 
MJI : 19 3nm) (D&RifilkM £ *lT Vn£„ a- 7 h - h V it h V 

[0 0 0 7] 

JtftWtcH:, «*.tf*fW¥7 - l l o 5 7 2-34MBlcj^S;tis i^j; 
[0 0 0 8] 
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[0 0 0 9] 

£ZZ1)K ±3B©0 3&tf04C^$/$:xU-^3>JgJ||,fc»J, A-7h- 

dOvx^fe^ffliTS^lc. aiEft^^lEftUfcy, ^^S^tT^I,^ 

[0 0 10] 

[0 0 1 1 ] 
[0 0 12] 

m^^y? *\z, mm&fil±iz'j>%i< t%^nAt7>yi^^A-7 1 — y& 

mis? bmzm-tz>^-7 b-y&myy v?* w^vm-f^y? *\z&^x 
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[0013] 

mm&fa±lZ'pte< H%l7U2*ii7ym£.*:'Sti/\-y b-ytitifci/y b 

^ 

- if - MM IZ £ }fc ^#-ffi^b £ <£M L £ 3 ii & 4#M i: -5 . 
[0 0 14] 

*$&mizffiz>m3 cz)#-f y°<D;\- y b-y&^yy by* b-?x? My^^y ? 
mm£fo±iz.'p&< uj*z.yy mt&'Stin-'? b-y&mt/y b 
SgZ^-fz^-y b-y&ffiisy by* hvx*M:/9>?;uc£v^, f&aafti 
mm%:MLt=.s\-y b-y&ffii/ y b ma>mm * ^ v ywx z.mz 

[0 0 15] 

±.mm i(D*-<(y°(D/\-y b-y&mzsy by* b^y*vmy~<7y v t^\zi&^ 
t, /\-y b-y&ffii/y bmv>&-ffitfm%:LT^z>z£t>m$. uv^ 

[0 0 16] 

±fBH2©^>r y°<D/\-y b-y®Myy by* b ^y.zmy'^y z Zsizisw 

T> #MJSI#4>&< □ Afc7«yi&^, fro 7^^(73^**Vn- y b 

-yftMi/y bm& y *>4>&v\r lv^„ &^fr3TOm-£&3r 

[0 0 17] 

#IP£K:-&£|| i <D^^y°<D;\-y b-y&ifci/y by* b*?x?te. 
M±\z'pt£< u yvmh*^ti>\-y b-y&ffiisy bWk^z-y*: 
b-y®Myy by* hvx^c^x, Wkwm*M-tz\ £iz& *j 

[0018] 
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[0019] 

h 7 h7tf NV^^IC^V^T, h 

- if -flatttc £ W 5 £®M b r i: 2> . 

[0 0 2 0] 

h->&*8*>:7 }> 7* h ^7 ic 33 ^T> buSSa-^ H — >fitfBS/ 
[0 0 2 1 ] 

_tfHHi <D*jy°<DJ\--7 b-y&ffiz/v h7* hv*^fc£v^T, a-? n 
-7h-«>7 fcic j: Rftjgx* S/TU- 

[0 0 2 2] 

-7 h-y&mis? hmizmMmzhf^ *<Dm*rtz--y>fL, *<d&& 

[0 0 2 3] 
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[0 0 2 4] 
[0 0 2 5] 

_tfBH3^M^4 <D$47<DJ\-~7 b7* hVX^jC&^T, 

&MBI#4>&< tt^DAh7^ii:^, ^o7-yi0Mi^-7 h- 

[0 0 2 6] 

[0 0 2 7] 
[0 0 2 8] 

^■7 hll:ttSA-7 by* b v*^M>^>^>UC&VaT, 

tafa^-^ h->^ffli/7 hJ^iC2 5 0°CJ^±, fro 5 0 OiCjgJTF *MH! 

[0 0 2 9] 



1 0 
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T'M&mzmv, mmmzx.v^ytn.xwtik-tzz.kuzj:*). m%mx.*w 

[0 0 3 0] 

y&mt/y bmzm?z^-7 b-y&ffi*;? by * my^y ? xiz-& 

V*T, b-y&.ffii/7 bm\Z2 5 0TC£U:, ^o5 0 0TCJ«T(iD?ai 

[0 0 3 1 ] 

V^T, hJ«©±K:fii»IS;S:®^, 2 5 0r#_b, fro 

5 o o°c pat (Dum^mmm^m-t^ mzx. u. @ftMxdf ^u--t>*-Bgtftc 

[0 0 3 2] 

y&ffi>/7 hfc&m-t&n-y b->&tti/y by * b^^vmzr^y 9 *jc& 

v^, mm^-y b-y&i®>sy bm<D±izummznv. 2 5otcj£U:, fro 

[0 0 3 3] 

•ett, ±fE<£>^-7 h-^-a^i/^ by it b 7^^1 :7*^>?;UC;feV^, 
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[0 0 3 4] 

[0 0 3 5] 
[0 0 3 6] 

&mm<D/\-y b-y&ffiis7 b7* hvx^n ±M(dj\-7 b-y&my 

J&LfcgL ?<DJ\-7 b-ytiLttS/7 hjg£A°#-rL>^LT#£*i,<g>=btf>T*& 
[0 0 3 7] 

^"7 hlR&^fSA-? h->fifi/7h7* hvx?&C;fev^, ffffBA-7 h 
->titfBS/7 hjRtC2 5 OTCJSJLt, ^o5OOrgT0MT'iil5:lL, 

[0 0 3 8] 

mmmfa±iz'pte<£*j>7a2±£.7vm£*'£&^-7 b- 

-7b->»7 hM(C2 5 0°CJ£U:, fro 5 0 0 °C <Dm.mxm$m *M 
[0 0 3 9] 

y$m*/7 hi$:tt57\-7 b-y&ffits7 b7* hvx?jc&v^T, ttraa/N 

-:7 Mg&;\°#-n>yu f©t2 5 0"C^±, fro5 0 0°C 
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[0 0 4 0] 

-7 N 7 hJ^SrA^-n^U -e®t2 5 O'Cj^l, ^o 5 0 0°C 
[0 0 4 1] 

y®M*/7 hl$:^t§A-7 h 7 h7^ hT^lCJSV^T, ffffa/N 
-7 h->fiii/7 M5:A^-->^U -£<£>^2 5 0°CJ^_h, ^o5 0 0°C 

[0 0 4 2] 

[0 0 4 3] 
[0 0 4 4] 
[0 0 4 5] 
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[0 0 4 6] 
[0 0 4 7] 

)\~7 b-ytitfBZ/7 b7* h vx^oxaps/v l^-if-©0^{c Jr^^^BM, 

mm^m^m^-^m^ (a) , (b) kb-?* z.z.mt. meizmmmzm 



U-+f-ft (JS*T, ffi#tCU— tf-£H9^30 2S^I*M-: 0. 2 m J 
/cm 2 /pulse, i*JI LMii : 1 k H z , Hgft#H5l : *SC, 

[0 0 4 8] 

_LfE©A r Fx^Wl'-if-CDflgiflC.fco't, 'p&< U <U£.7 yM^ 

*R3fe«^«^ (XPS) KJ:»;##rbfc*g5l&m ICaVT. ^ 
*1^*iM^©#£J»£%T*^LTVn.2> 0 ZLZX*. A r F x3p $/ V 1/ -If - (DM 
tt^fcfc, /UW*^-: 0. 2mJ/cm 2 /pulse, IMf*X*;i, 

: 2 1. 6kJ/cm 2 , i^IUMtU : 1 kHz, Rg*f#H^ : 
Tf&.S. X^)ti^^B, VG SCIENTIFIC ?±S^ r E SCALAB 
2 10j &JBv>Tf?ofc. I*©«lCibtli, A r -f ^->lf-^{Cj: y, fig 

[0 0 4 9] 
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[*1 J 





C r 


F 


C 


0 




m/m 


1 4 


2 7 


3 1 


2 8 


mm 


1 4 


1 7 


3 4 


3 5 


m * 


mm 


2 5 


5 5 


1 0 


1 0 


mm 


2 5 


5 5 


1 0 


1 0 



[0 0 5 0] 

mic & v % t its ?y mwft'p hmmtfmz. & t ^ e» nfc^-ft #a«> e> *i * „ 

[0 0 5 1] 

M^|rf{C«3 1 nm^Pg-emvMf-^^JgtlT^U, ^-7 Nil 
3tttJROfiKJKS:4iatc^^TfTofc3i:tCjeH^-S. #13 

[0 0 5 2] 
[0 0 5 3] 
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[0 0 5 4] 

[0 0 5 5] 
[0 0 5 6] 

[0 0 5 7] 
[0 0 5 8] 

stifle i5A-7 h7* h -7*?cD&fB#, j8jfiap©3Efl:S:Kr^ 



1 6 
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[0 0 5 9] 

&mmt. _fcsES i 0 2 ODffilC, MgF 2 , C a F 2 , LiF 2< A 1 

2 O a> TiO r ZrO r Hf 0 2 , Ta 2 Og, ZnO, MgO, W 2 O 
5 m(D±m<Dmitm. yvitm. CrSi, Mo Si, WSi^MJ/ 

y-tM F<Dmit®m<Dmmmtfmtft>n2> 0 zm^mmummizmvxit. mm 
Jim * <d if <d Jim x&Wk u t t» mm # m h ti £ „ 

[0 0 6 0] 
[0 0 6 1] 

[0 0 6 2] 

££Jfc^K&ft*ffiCBBS*S£i:%*3&T*&s. rz:T% < £ % * n A £ 

[0 0 6 3] 



1 7 
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[0 0 6 4] 

b-z/QM*/? bmzf&m^&^-y h->fiffiS/7 h7t hv**ici»u Hft 
Matte** U WMffli^M$t5 3i:^t^§ 0 

[0 0 6 5] 
[0 0 6 6] 

a # - > j&vt ifi&fc -r s ^ <d mm &m&^ u < $ 4x * . 

[0 0 6 7] 
[MMM] 

(mmm 1 ) 

[0 0 6 8] 
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->fifflj/7>Ki o 2 j: y, ^-7 h-y&misy byitb 

10 2©iJ|ttl3 0nmi:lfe o 
[0 0 6 9] 

jtf^&tfSfcJfc : 7;i/3">#X 7 6 s c c m + 07»;Mi^ 2 4 s c c m 
[0 0 7 0] 

fcfc, ^Siati o i_t<zm-^ v-y®Mts7 hlio2 &H-&#-e 
sr^^-r.^^-rs^iijcj:*;, 0 8 (b) iz^-t ^m^Mmmm^m^- 

y TMPMl 9 3j ) -e, A-7 hlCt^l 9 3 n mt 

[0 0 7 1] 

#uc z<DJ\-y b-y&Myy h7* hv^^M^^>^x l o 3 ic«i3l 

5:Ilt, 08 (c) f3ti9^7^ h7^^tffl^^#tljfc^$ 
tl&J\-7 h7* b*?Z>9my~?y9Z> 10 5 MS© 

[0 0 7 2] 



1 9 



tf*SE4$ 2001-3014964 



#2600—101907 



[*2] 



mm cc) 


B$ffl (h r) 






2 0 0 


6 


A i r 


i i 


3 0 0 


5 


A i r 


6 


3 0 0 


5 


N 2 


8 



[0 0 7 3] 

ZLtl^^-Z^^^^fCTSBCD^f^^^S 1 9 3 n mCO A r Fx3f S/v — 

[0 0 7 4] 
3feffll : A r Fl^ri/Tl/-f- 
Mft#B^C : ^ : M5 = 8 0:20 
y\ 0 ;i/^:n*;i;3r- : 0. 2mJ/c m 2 

[0 0 7 5] 

ZliT?, l^-if-©miif«, £45 1 0 1 0#fa;fre>fToTV*5. MHI£I2I9{C 
38ifi^5|ES*<Z)±TIStt±0. 3%T*&*J> ^n^tMDmZ&MX'mBVT 
$>&o MOT^^V^i^iCii, ilil^;i/^r-^10kj/cm 2 T'+l 

[0 0 7 6] 

r nmf&m (c «fc o tiffins &m&-t & ^ t « x p s iz <t s $ # rsr<z>#*r ic 

t±, «L3tc# 3 M^-cdMcJC J: o T#®#?£3c b fe £ H fc J: -5 „ 
[0 0 7 7] 
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[0 0 7 8] 

[*3] 







C r 


F 


C 


0 


ZOO C in Air 




mm 


1 4 


2 3 


2 3 


4 0 


mm 


1 5 


2 0 


1 8 


4 7 


M * 




2 5 


5 5 


1 0 


1 0 


mm 


2 5 


5 5 


1 0 


1 0 


300°C in Air 




mm 


2 0 


0 


8 


7 2 


mm 


2 2 


0 


4 


7 4 


M + 


■mm 


2 5 


5 3 


5 


1 7 


mm 


2 5 


5 3 


5 


1 7 


300°C in N 2 




mm 


2 4 


2 


3 


7 1 


mm 


1 8 


2 


0 


8 0 




mm 


2 5 


5 3 


5 


1 7 


mm 


2 5 


5 3 


5 


1 7 



[0 0 7 9] 

, 3 0 0°C£^tf T-MaL£|§lir&Cte^®frP> 3 0 nm, g3R#H3WT?*M& 
[0 0 8 0] 

Z.<D&5K./\--7 h7* 105^300 



2 1 
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[0 0 8 1 ] 
[0 0 8 2] 

08 (d) iZ^-t^oiZ. A-7h->gii/7h7^h7Xi'My7>^ 
l o 5±K.WfR<t>n?Mii/i?x h (0*€^>ttS rzEP 7 0 0 0j ) 
*ffe<Z>&*#3 0 0 nmtC*iS«fc^JC^^O,'ttV%T 1 1 Ort'2 
-tzzmzzv, f?Ib^Mi0 6&#§. ££JC 7t hvx^M^ 

mffimmmizzv, mmartx-y *fflwzED5oot 

BfI®U^h^->10 7S:||5, 
[0 0 8 3] 

Z.(DUi?X hrt9-2/ 1 0 7 ^7^^t U J^T©^!?^'^ :*>x>y^- 

ytf*ft\<\ v-y&Myy h^io 2© K^-f x>y^>y&^e>„ 

[0 0 8 4] 

HX&ZfffiM. :5?#nn*#>30scc m + MI6 0 s c c m 
Xy^->^JE^7 : 2 0 o ^ y h-;i/ 
X y ^ > ^*«iJ : 3 0 0 V vy 
[0 0 8 5] 

i»;f>y»7ft, &*»&Ji8l#Lfc#e>, V > ic J: »J 3tffi*L3I & S £ i: 

tctu, ^gftus;^ h&Bfc=£u @8 (e) jc^<k-5&A-7 h-y&ffiy 

7b7^h7X^108?: / #6 o 
[0 0 8 6] 

CKBi^JCUTft&Jftfc/N-"? h->fiW^7 h7^ h7^^ 108!t 09 
iC^f M y , ft3*#tt#gcj£ L T V^ 3 > ? X b Tf^SS ITV^fcib, 

[0 0 8 7] 
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[0 0 8 8] 

010 (a) lZtt?£t>K, yt&WmtSto. £ <Sfe?*a*lfc-£fi£53£2S«2 o 

->GLffiis7 h!2 0 2 £0J&-r&r J: »J, 7\- 7 h->&*0^:7 h ^tf h 
7X^M^7>^X2 0 3 ^ o lit', ^inA-7h->»7M 
2 0 2 ©JlWtt 1 3 0 n m £ U fe. 
[0 0 8 9] 

&tc, ®io (b) izm-t^ e>ic, z-nyr^y V 2 0 3Jtic, TUm^m^-iH 

l/^X h (H*if^->^±8g rz E P 7 0 0 0 J ) &/<-*ft(Z>jifl;j?#3 0 0 nm 
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